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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a partial plating method in which roughening treatment is 
unnecessary and excellent pattern adhesionjs attained. 

SOLUTION: The partial plating method comprises steps of: allowing a plating-inducing substance to 
adhere into a state of desired pattern to the surface of a molded body of a curable resin composition 
(step A); curing the molded body of the curable resin composition, which is passed through the step A, 
to prepare a resin basis material having an initiator pattern composed of the plating^inducing substance 
(step B); and applying electroless plating to the pattern (step C). 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The partial plating approach which consists of what the resin base material which has the 
initiator pattern which consists of a plating inducer by hardening the Plastic solid of the hardenability 
resin constituent which passed through Process A after making a plating inducer adhere to the front 
face of the Plastic solid of a hardenability resin constituent in the shape of [ desired ] a pattern 
(process A) is obtained (process B), and nonelectrolytic plating is performed for subsequently to the 
pattern top concerned (process C). 

[Claim 2] The partial plating approach according to claim 1 which is what a plating inducer becomes from 
the compound which has metal coordination ability. 

[Claim 3] The partial plating approach according to claim 1 which is that to which hardening in Process 
B is performed by heat. 

[Claim 4] The partial plating approach according to claim 1 (process BO which oxidizes a resin base 
material front face before Process C. 

[Claim 5] The partial plating approach according to claim 1 of having the process (process D) which 
heats a resin base material after Process C. 

[Claim 6] The resin member which has the metal pattern formed by one approach of claims 1-5. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the partial plating approach for forming a metal pattern 

in a resin base material front face. 

[0002] 

[Description of the Prior Art] The resin member which has a metal detailed line (metal pattern) on a 
resin base material (it may only be hereafter called base material) front face is used for a semiconductor 
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device, semiconductor device mounting components, various panel indicating equipments, the IC card, 
and the optical device. It is common that formation of such a metal detailed line (metal pattern) is 
performed by plating. It is divided into the approach of galvanizing to the shape of a pattern of the 
request of nonelectrolytic plating to the approach of growing up a metal with electrolysis plating through 
the mask pattern after dividing roughly the metal pattern formation approach by plating and performing 
nonelectrolytic plating all over a resin base material, and removing nonelectrolytic plating unnecessary 
subsequently, and a resin base material (partial plating), forming a direct metal pattern, and growing up 
plating on it if needed. When the metallic corrosion by the chemical used in case unnecessary 
nonelectrolytic plating is removed does not arise, since the nonelectrolytic plating clearance process is 
unnecessary, the approach of the latter using partial plating is excellent in productivity. 
[0003] If the initiator pattern (it is also called the coat for nonelectrolytic plating) which consists of a 
plating inducer is formed in a resin base material front face on the occasion of partial plating and it 
galvanizes on this pattern, it is known that a metal pattern will be obtained easily (JP.7-263841,A etc.). 
About the plating inducer, many examination aiming at the adhesion to a resin base material or 
amelioration of a pattern configuration is made. The conductive ingredient which consists of mixture 
with a conductive polymer or its precursor, water, or polar solvents as an example of a plating inducer 
(JP,2002-26014,A), the constituent (JP,7-131 135.A — ) which consists of a fusibility palladium salt, a 
water-soluble solvent, and water JP.7-245467.A. the ingredient containing a photosensitive palladium 
macromolecule chelate compound (JP,2000-147762,A). A low molecular weight compound with the (1) 
N-H coupling indicated by JP.1 1-350149,A, An adhesive polymer with a C=C double bond, polybasic acid 
with a C=C double bond, (2) The monobasic acid in which N-H coupling consistency has an adhesive 
high polymer, the low-molecular-weight polybasic acid which has compatibility in it. or a C=C double 
bond. (3) Resin constituents, such as polybasic acid with the adhesive polymer and C=C double bond 
which have a C=C double bond in the resinous principle which generates N-H coupling at a hardening 
reaction, polybasic acid with a C=C double bond and the resinous principle which generates N-H 
coupling at (4) hardening reactions, and a principal chain, etc. are mentioned. 

[0004] If such [ to be sure ] a plating inducer is used, a metal pattern (partial plating) will be easily 
obtained on a resin base material. However, in a actual activity, the adhesion of a metal pattern and a 
resin base material is important. In order to secure this adhesion, it is common physical or to roughen a 
resin base material front face by the chemical approach, so that surface roughness Ra may be set to 
several micrometers. However, the dry area of the front face by roughening is the cause which produces 
an electrical signal noise in the circuit board, when reducing metal pattern precision. For this reason, 
although the resin base material front face was roughened and it dropped off. development of the plating 
approach by which the high adhesion of a base material and a metal pattern is acquired was desired. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention person paid his attention to the Plastic solid (it 
may only be hereafter called a Plastic solid) of the hardenability resin constituent with which it does not 
harden thoroughly before becoming the resin base material currently used conventionally (namely, un- 
hardening or semi-hardening) under this conventional technique. The initiator pattern of nonelectrolytic 
plating is formed in the front face of this Plastic solid, and it finds out that the high adhesion of the base 
material and a metal pattern concerned is acquired by using after that the resin base material which has 
the initiator pattern which was made to harden the Plastic solid concerned and was acquired on a front 
face, and came to complete this invention based on this knowledge. 
[0006] 

[Means for Solving the Problem] In this way, after making a plating inducer adhere to the front face of 
the Plastic solid of a hardenability resin constituent in the shape of [ desired ] a pattern according to 
this invention (process A), by hardening the Plastic solid of the hardenability resin constituent which 
passed through Process A The resin member which has the metal pattern which the resin base material 
which has the initiator pattern which consists of a plating inducer was obtained (process B), and the 
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partial plating approach which consists of what nonelectrolytic plating is performed for subsequently to 
the pattern top concerned (process C) was offered, and was formed by the approach concerned is 
offered. 
[0007] 

[Embodiment of the Invention] The partial galvanizing method of this invention has the following 
processes, 

((A) Process) A plating inducer is made to adhere to the Plastic solid front face of a hardenability resin 
constituent in the shape of [ desired ] a pattern. 

((B) Process) The Plastic solid which passed through Process A is hardened, and the resin base material 

which has the initiator pattern which consists of a plating inducer on a front face is obtained. 

((C) Process) Nonelectrolytic plating on the initiator pattern on the resin base material obtained at 

Process B is performed. 

[0008] Each process is explained below. 

((A) Process) A plating inducer is made to adhere to the Plastic solid front face of a hardenability resin 
constituent in the shape of [ desired ] a pattern here. A hardenability resin constituent is a constituent 
containing resin, and especially if it hardens according to an operation of heat or ionizing radiation, it will 
not be restricted. The class of resin is not restricted according to a rank, for example, what has good 
moldabilities, such as an epoxy resin, maleimide resin, acrylic resin (meta), diallyl phthalate resin, triazine 
resin, an alicyclic olefin polymer, an aromatic series polyether polymer, a benz-cyclo-butene polymer, a 
cyanate ester polymer, an acenaphthylene derivative content copolymer, a liquid crystal polymer, and 
polyimide, is mentioned here, the inside of these — 8-ethyl-tetracyclo [ — 4. — the alicyclic olefin 
polymer (the ring-opening-potymerization object and hydrogenation object of the unsaturated 
hydrocarbon which has especially alicyclic structure, thing which gave these the polar group) which is a 
polymer which uses as a raw material the monomer which has norbornene rings, such as 4.0.12, 5.17, and 
a 1 0]-dodeca-3-en, is desirable from the point of excelling in a mechanical strength or thermal 
resistance. 

[0009] In a hardenability resin constituent, the curing agent other than a resinous principle is usually 
contained. If resin is stiffened by heat or ionizing radiation, a curing agent is not restricted especially but, 
generally is easy to be used as a curing agent of resin. Nitrogen system curing agents, such as an 
isocyanurate system curing agent of halogen non-** which contains the allyl group and epoxy groups 
like glycidyl ether mold epoxy compound;1 -allyl compound -3, 5-diglycidyl isocyanurate, 1, and 3-diaryl- 
5-glycidyl isocyanurate, such as the bisphenol A screw (propylene glycol glycidyl ether) ether, as a 
general heat-curing agent, etc. are illustrated. As a compound stiffened by ionizing radiation, light, such 
as far ultraviolet rays, ultraviolet rays, and a visible ray, the bis-azide system photo-curing agent which 
reacts are mentioned. A flame retarder, an elasticity polymer, a heat-resistant stabilizer, a weathering 
stabilizer, an antioxidant, a leveling agent, an antistatic agent, a slipping agent, an anti blocking agent, an 
antifogger, lubricant, a color, a pigment, natural oil, synthetic oil. a wax, an emulsion, a bulking agent, an 
ultraviolet ray absorbent, etc. can also be added in order to raise into a constituent the component 
which participates in hardening, such as a hardening accelerator and a hardening assistant, and the 
engine performance of a resin base material. 

[0010] The Plastic solid of a hardenability resin constituent is fabricated using a hardenability resin 
constituent which was mentioned above. As long as a Plastic solid is in the condition that the front face 
is not hardened thoroughly at least, it may not be hardened or may be semi-hardening. Namely, what is 
necessary is just the thing of a hardening condition which serves as a desired resin base material for the 
first time by hardening a Plastic solid further. Moreover, the part to which the plating inducer of a 
Plastic solid does not adhere may be hardened thoroughly. Of course, what pasted up the Plastic solid 
which is not hardened thoroughly on the front face of other ingredients can also be used. The Plastic 
solid in the condition of more specifically not hardening thoroughly is immersed in the solvent which can 
dissolve the hardenability resin constituent which constitutes a Plastic solid for 24 hours, the volume of 
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a Plastic solid swells it to 100% or more more preferably 50% or more 30% or more, or a part or all 
dissolves it. 

[001 1] The configuration of a Plastic solid may not be restricted especially as long as it can form a 
configuration required as a resin base material behind, but what kind of configurations, such as the 
shape of the shape of the shape of a film and a sheet, tabular, cylindrical, and a ball, are sufficient as it. 
Moreover, as long as the limit exceptional in the condition on the front face of a Plastic solid has the 
flat part which there is not and touches a plating inducer in the touching range, it may be irregular as 
the whole Plastic solid front face, or may be flat. 

[0012] The approach of fabricating a hardenability resin constituent is chosen as arbitration according to 
the configuration of a Plastic solid. For example, after mixing a hardenability resin constituent with an 
organic solvent, obtaining a varnish and applying this to desired thickness at a base material, the Plastic 
solid by which semi-hardening was carried out is acquired by carrying out clearance desiccation of the 
organic solvent. If needed, from a Plastic solid, a base material exfoliates and is used. Although what is 
necessary is just to choose the organic solvent for obtaining a varnish as arbitration according to a 
hardenability resin constituent, it is good for the boiling point in ordinary pressure to choose preferably 
80-250 degrees C of 90-200-degree C things from a viewpoint of the balance of a moldability and 
productivity. What is necessary is just to perform a limit exceptional to the approach of mixing a 
hardenability resin constituent and an organic solvent using stirring which there is not, for example, used 
the magnetic stirrer with the stirring child, a high-speed homogenizer, a planet agitator, a 2 shaft 
agitator, a ball mill, 3 rolls, etc. 

[0013] Especially the approach of applying a varnish to a base material is not restricted, for example, the 
approach and the solution cast method using a die coating machine, a roll coater. or a curtain coating 
machine, the melting cast method, etc. are mentioned in a varnish. Although especially the conditions 
that carry out clearance desiccation of the organic solvent are not restricted, to acquire the Plastic 
solid of a thermosetting resin constituent, it is necessary to adopt the conditions which are not 
hardened thoroughly. Although it is decided in consideration of resin, the class of curing agent, the 
configuration of a Plastic solid, etc. that it will be arbitration, conditions should just usually carry out 
desiccation clearance of the organic solvent under heating conditions of 30 seconds - 1 hour at 20-300 
degrees C, when acquiring a 0.1-150-micrometer Plastic solid. 

[0014] As a desirable approach of forming an initiator pattern, the method of making a plating inducer 
adhere to a Plastic solid front face in the shape of a direct pattern is mentioned. As the adhesion 
approach, the well-known adhesion approaches, such as an Inkjet method which carries out fuel-spray 
projection of the liquid, a screen-stencil method printed through a mask, and a dispenser spreading 
method which applies a direct liquid, are illustrated. Adhesion actuation may be performed even once by 
repeating 2 times or more. 

[0015] Although it is common to melt a plating inducer to water or an organic solvent, and to use by 
making it a solution on the occasion of adhesion, in service temperature, a plating inducer is a liquid, and 
especially when there is no trouble in actuation of making a plating inducer adhering with a Plastic solid 
front face, it is also possible not to dissolve in a solvent but to use as it is. If said Plastic solid does not 
dissolve the solvent which dissolves a plating inducer and a plating inducer is dissolved, there is no 
exceptional limit and it should just choose suitable water and the various suitable organic solvents for 
the approach to which a plating inducer and a Plastic solid are made to adhere. For example, in order to 
secure the workability of a repeat by the ink JIETO method or the screen-stencil method, it is desirable 
to use an volatile low polar solvent and the high (90 degrees C or more) solvent of the boiling point. 
Although especially the coordination structure content compound concentration in a coordination 
structure content compound solution is not restricted, it is usually 0.01 - 50 % of the weight preferably 
0.001 to 70% of the weight from the viewpoint of the operability in this process. Moreover, to a plating 
inducer, in order to obtain the viscosity according to the adhesion approach, thickeners, such as Aerosil. 
etc. may be added in order to give thixotropy nature. Although the temperature for adhesion can be 
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chosen as arbitration in consideration of the boiling point of a plating inducer or its solution, the melting 
point, operability. productivity, etc., it is usually preferably performed at 15-65 degrees C 10-100 
degrees C. After making a plating inducer adhere to a Plastic solid front face, after treatment of blowing 
inert gas, such as nitrogen, drying 30-180 degrees C in 5 - 120 minutes and in oven preferably 1 minute 
or more at 50-150 degrees C which rinses a Plastic solid front face may be carried out in order to 
remove a superfluous plating inducer. 

[0016] If a plating inducer has the property to be easy for plating and a plating catalyst to adsorb, a 
well-known thing which an exceptional limit does not have and was indicated by the official report 
mentioned above can be used for it. In order to acquire the more excellent adhesion, it is desirable to 
use the compound which has metal coordination ability. The thing desirable as a compound (it may be 
hereafter called a coordination structure content compound) which has metal coordination ability has 
the compound which has unshared electron pairs, such as a heterocyclic compound which has 
coordination ability with the compound metallurgy group which has the functional group which can be 
configurated to metals, such as an amino group, a thiol group, a carboxyl group, and a cyano group. 
Especially the heterocyclic compound that contains a nitrogen atom, an oxygen atom, or a sulfur atom 
especially is desirable, and the heterocyclic compound which especially contains a nitrogen atom is 
desirable. Of course, such a heterocyclic compound may also have the functional group which can 
further be configurated to a metal. Furthermore, the heterocyclic compound which also has the 
functional group which can be configurated to a metal is desirable at the point of giving higher pattern 
adhesion. 

[0017] From the point firmly held on the resin base material front face in which it reacts to with the 
component in a hardenability resin constituent, and these compounds are formed at the following 
process also in a coordination structure content compound An imidazole, 2-methylimidazole, 2-ethyl-4- 
methylimidazole. A 2-mercaptomethyl benzimidazole and 2-ethyl imidazole-4-dithiocarboxylic acid, A 2- 
methylimidazo!e-4-carboxylic acid, 1 -(2-aminoethyl)- 2-methylimidazole, 1 -(2-cyano ethyl)- 2- 
methylimidazole, 2-phenyl-4, 5-dihydroxymethylimidazole, Imidazole derivatives, such as benzimidazole 
and a 2-ethyl-4-thio carbamoyl imidazole; A pyrazole. Pyrazoles, such as a 3-amino-4-cyano-pyrazole; 
1, 2, 4-triazole, 2-amino -1.2, 4-triazole, 1, 2-diamino -1.2, 4-triazole, 1-mercapto - Triazole;2-amino 
triazine. such as 1, 2, and 4-triazoIe, 2. 4-diamino -6 - (triazine;, such as 6-(2-(2 methyl-1-imidazolyl) 
ethyl) triazine 2 and 4 and 6-trimercapto-s-triazine-TORISODEIUMU salt, is raised as a desirable 
exarnple.) 

[0018] ((B) Process) Here, the Plastic solid which passed through Process A is hardened, and the resin 
base material which has an initiator pattern on a front face is obtained. What is necessary is just to 
choose the approach of hardening according to the property of a Plastic solid. For example, what is 
necessary is for what is necessary to be just to harden a Plastic solid by Lycium chinense on heating 
conditions, if it is the Plastic solid of a thermosetting resin constituent, and just to harden by irradiating 
light, an electron ray. etc. like far ultraviolet rays, ultraviolet rays, and a visible ray, if it is the Plastic 
solid of an ionizing-radiation hardenability resin constituent. For example, when hardening the Plastic 
solid of a thermosetting resin constituent. 70-300 degrees C of temperature for making it harden are 
30-400 degrees C usually 100-200 degrees C more preferably, and the setting time is usually 0.5 - 3 
hours preferably for 0.1 to 5 hours. What is necessary is not to restrict especially the approach of 
heating, for example, just to perform it using oven etc. 

[0019] A Plastic solid is thoroughly hardened by hardening and serves as a resin base material which 
has an initiator pattern on a front face by it. Conventionally, it is the point in which the initiator pattern 
was formed on the resin base material which comes to harden a Plastic solid thoroughly, and differs 
from this invention greatly. After forming an initiator pattern in the Plastic solid front face which is not 
hardened thoroughly, adhesion with the plating which is hardening a Plastic solid, and is formed in a resin 
base material front face on it since a plating inducer is incorporated and a plating inducer and a resin 
base material are combined firmly also increases. After roughening a resin base material front face, it is 
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not necessary to form an initiator pattern, and according to the approach of this invention, the flat resin 
base material of an interface with the initiator pattern (metal pattern) of a resin base material is 
obtained. Flatness means that 200nm or less of 100nm or less of surface roughness Ra is 80nm or less 
more preferably here. In addition, surface roughness Ra is JIS here. B It is the value computed based on 
a convention of 0601. 

[0020] When the coordination structure content compound mentioned above is used, the crosslinking 
density on the front face of a Plastic solid can be raised more at the time of hardening in Process B. 
For this reason, the dry area of the resin base material produced in a resin base material front face or 
an interface with the initiator pattern of a resin base material can be stopped at the oxidation process 
of the resin base material front face performed if needed [ of next explaining in full detail ]. 
[0021] By hardening in this process B. a layer weak against a resin base material front face may be 
formed, or a pollutant may adhere from a hardening ambient atmosphere. Then, it is desirable to oxidize 
a base material front face (process B') in order to remove these. Although there is no exceptional limit 
in the approach of oxidizing a base material front face, since a base material front face is not damaged, 
the method of contacting a chemical on base material front faces, such as an approach using the 
solution of an oxidizing quality compound and an approach using a gas medium, is desirable. 
[0022] As an oxidizing quality compound, well-known oxidizing quality compounds which have oxidation 
ability, such as an inorganic peroxide and organic peroxide, can be used. As an inorganic peroxide, a 
permanganate, a chromic anhydride, dichromate, a chromate. persulfate, an activity manganese dioxide, 
an osmium tetroxide, a hydrogen peroxide, fault iodine acid chloride, ozone, etc. are mentioned, and 
dicumyl peroxide, octanoyi peroxide, m-chloro perbenzoic acid, a peracetic acid, etc. are mentioned as 
organic peroxide. There is no limit exceptional to the approach of oxidizing a resin base material front 
face using an oxidizing quality compound, for example, after dissolving in the medium which can dissolve 
these if needed and making an oxidizing quality compound liquefied, general approaches, such as an 
approach of making the resin base material after hardening contacting, are mentioned. As a medium 
used for dissolving an oxidizing quality compound, polar organic solvents, such as neutral organic 
solvents, such as aqueous acids, such as alkali water solutions, such as neutral water and a NaOH water 
solution, and a sulfuric-acid water solution, the ether, and the petroleum ether, an acetone, and a 
methanol, are illustrated. Limits exceptional to the approach of contacting an oxidizing quality compound 
on a resin base material front face may be what kind of approaches, such as a dip method which there is 
not, for example, is immersed in an oxidizing quality compound solution in a resin base material, the liquid 
peak method for putting an oxidizing quality compound solution on the front face of a base material 
using surface tension, and a spray method which sprays an oxidizing quality compound solution on a 
base material. That what is necessary is Just to set as arbitration the temperature and time amount 
which contact these oxidizing quality compounds on a resin base material front face in consideration of 
the concentration of a peroxide, a class, the contact approach, etc., 10-250 degrees C of temperature 
are usually 20-1 80 degrees C preferably, and time amount is 1 minute - 30 minutes preferably for 0.5 to 
60 minutes. Under the minimum of clearance of this range may be inadequate in the pollutant which 
adhered from the weak layer and hardening ambient atmosphere of the resin base material front face 
produced by hardening after hardening, or if the upper limit of this range is exceeded, a resin base 
material front face may become weak, or surface smooth nature may be spoiled. 
[0023] After contacting an oxidizing quality compound on a resin base material front face, in order to 
remove an oxidizing quality compound, a resin base material is usually washed with water. When the 
matter which cannot be washed only with water adheres to a base material, after washing further by the 
penetrant remover which can dissolve the matter, or making other compounds contact and making it the 
matter meltable in water, it can also wash with water. For example, when alkaline water solutions, such 
as a potassium permanganate water solution and a sodium permanganate water solution, are contacted 
to a resin base material, it is the object which removes the coat of the generated manganese dioxide, 
and neutralization reduction processing is carried out by aqueous acids, such as mixed liquor of a 
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sulfuric-acid hydroxy amine and a sulfuric acid. 

[0024] As an approach of oxidizing using a gas medium, radical-izing and well-known plasma treatment 
with possible making it ionize are mentioned in media, such as reverse sputtering and corona discharge. 
As a gas medium, atmospheric air, oxygen, nitrogen, an argon, water, a carbon disulfide, a carbon 
tetrachloride, etc. are illustrated. When a medium is liquefied in a processing temperature ambient 
atmosphere, after evaporating under reduced pressure, oxidation treatment is carried out, and in a 
processing temperature ambient atmosphere, in the case of a gas, a medium carries out oxidation 
treatment, after pressurizing the pressure in which radicaHzing and ionization are possible. That what is 
necessary is just to set as arbitration the temperature and time amount which contact the plasma on a 
resin base material front face in consideration of a class, a flow rate, etc. of gas, 10-250 degrees C of 
temperature are usually 20-180 degrees C preferably, and time amount is usually 1 minute - 30 minutes 
preferably for 0.5 to 60 minutes. 

[0025] ((C) Process) Here, nonelectrolytic plating is performed on the initiator pattern on the resin base 
material pass Process B. Usually, processings, such as grant of a plating catalyst and activation of a 
catalyst, are performed before nonelectrolytic plating. Plating catalysts are the metallic compounds used 
as a reduction catalyst with the operation to which a deposit of plating is carried out in nonelectrolytic 
plating liquid. As a metal, Pd, Pt, Au. Ag. Ir. Os, Ru, Sn, Zn. Co, etc. are mentioned. In order to raise 
adhesion, Pd amine complex, sulfuric-acid palladium, a palladium chloride, etc. are preferably [ using a 
metaled generable organometallic complex and a metaled metal salt by reduction ] as metallic 
compounds, and specifically mentioned. After being immersed in the liquid (an acid, alkali, the complexing 
agent, the reducing agent, etc. may be contained if needed) which dissolved metallic compounds in 
organic solvents, such as water, alcohol, or chloroform, by 0.001 - 10% of the weight of concentration as 
the approach of activation of catalyst grant and a catalyst and giving a plating catalyst, the approach of 
returning a metal and activating a catalyst etc. is mentioned. Although many catalysts adsorb according 
to an initiator pattern, it is desirable to remoye the catalyst which stuck to the part without an initiator 
pattern. Usually, when clearance rinses an unnecessary catalyst after catalyst grant and activation of a 
catalyst, it carries out. 

[0026] Thus, give the catalyst activated on the initiator pattern of a resin base material, subsequently 
nonelectrolytic plating liquid is made to contact, and nonelectrolytic plating is performed. Although there 
is no exceptional limit in the nonelectrolytic plating liquid used for nonelectrolytic plating, the 
nonelectrolytic plating liquid of a desirable well-known autocatalysis mold is used. As an example of 
nonelectrolytic plating liquid, hypophosphorous acid ammonium or hypophosphorous acid, The non- 
electrolytic copper plating liquid which uses potassium-borohydride ammonium, a hydrazine, formalin, etc. 
as a reducing agent, The non-electrolyzed nickel-Lynn plating liquid which uses sodium hypophosphite 
as a reducing agent, The non-electrolyzed nickel-boron plating liquid which uses dimethylamine borane 
as a reducing agent, Nonelectrolytic plating liquid, such as non-electrolyzed palladium plating liquid, non- 
electrolyzed palladium-Lynn plating liquid which uses sodium hypophosphite as a reducing agent, non- 
electrolyzed gilding liquid, non-electrolyzed silver plating liquid, and non-electrolyzed nickel-cobalt-Lynn 
plating liquid that uses sodium hypophosphite as a reducing agent, can be used. After nonelectrolytic 
plating, a substrate front face can be contacted to a rusr-proofer. and rustproofing can also be carried 
out. 

[0027] After performing nonelectrolytic plating and making a metal pattern form in a resin base material 
front face, in order to raise adhesion, it is desirable to be 80r250 degrees C preferably, and to heat- 
treat preferably 50-350 degrees C of resin base materials for 0.1 to 5 hours for 0.1 to 10 hours using 
oven etc.. (process D). At this time, it is desirable to heat under inert gas ambient atmospheres, such as 
nitrogen and an argon. Furthermore, a resin base material may be pressurized with a press plate etc. if 
needed at the time of heating. 

[0028] The resin member of this invention which has a metal pattern on a front face is obtained by 
performing nonelectrolytic plating to a resin base material front face through the above processes. This 
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resin member can be used as a printed-circuit board used for for example, semiconductor device 
mounting components, various panel indicating equipments, an IC card, and an optical device. 
[0029] 

[Example] An example and the example of a comparison are given to below, and this invention is 
concretely explained to it. In addition, among an example, the section and % are weight criteria, as long 
as there is no notice especially. The assessment approach performed in this example is as follows. 

(1) Molecular weight (Mw, Mn) 

It measured as a polystyrene reduced property by the gel permeation chromatography (GPC) which uses 
toluene as a solvent. 

(2) the mol of the unsaturated bond in the polymer before the rate of hydrogenation, and (anhydrous) 
maleic-acid residue content hydrogenation — the mol of the maleic-acid residue to the rate of 
hydrogenation to a number (hydrogenation appending rate), and the total number of monomeric units in a 
polymer (anhydrous) — a number — it measured with 1 H-NMR spectrum comparatively (carboxyl group 
content). 

(3) Glass transfer temperature (Tg) 

It measured by the differential scan heating-value method (DSC law). 

(4) The granularity atomic force microscope on the front face of resin (the product made from Digital 
Instrument , Nanoscope 3a) measured and estimated surface average-of^roughness-height Ra in the 
tapping mode in atmospheric air using Si single crystal stick-shape cantilever (load rate = 20 N/m, die 
length of 125 micrometers). Ra is JIS. B It is the arithmetic mean granularity set to 0601. 

(5) Assessment JIS of adhesion C 5012 JIS after leaving the multilayer substrate in which the 
assessment pattern of the plating adhesion set to 8.5 was formed to the outermost layer of drum for 24 
hours, in the ambient atmosphere of 65% of temperature relative humidity of 25 degrees C C 5012 
Plating adhesion was examined according to 8.5 and exfoliation of a plating layer and generating of a 
float were observed visually. That by which good, and exfoliation and a float are observed in that by 
which neither exfoliation nor a float is observed was made into the defect. 

(6) 50 circuit patterns were formed by assessment wiring width of face of 30 micrometers of patterning 
nature, the distance between wiring of 30 micrometers, and 5cm of wire lengths, and although turbulence 
was in O and a configuration about some where each of 50 do not have turbulence in a configuration, 
what has ** and a deficit in a thing without a deficit was evaluated as x. 

[0030] example 1 8-ethyl-tetracyclo [ — 4. — 4.0.12. 5.17, and a 1 0]-dodeca-3-en — ring opening 
polymerization — carrying out — subsequently — a hydrogenation reaction — carrying out — (number- 
average-molecular-weight Mn) =31,200, weight-average-molecular-weight (Mw) =55,800, and Tg= — 
about 1 40-degree C hydrogenation polymer was obtained. The rate of hydrogenation of the obtained 
polymer was 99% or more. The polymer 100 section, the maleic-anhydride 40 section, and the JIKUMIRU 
peroxide 5 section which were obtained were dissolved in the t-butylbenzene 250 section, and the 
reaction was performed at 140 degrees C for 6 hours. Poured out the obtained resultant solution into 
the isopropyl alcohol of the 1000 sections, the resultant was made to solidify, and the maleic-acid 
denaturation hydrogenation polymer was obtained. The vacuum drying of this denaturation hydrogenation 
polymer was carried out at 100 degrees C for 20 hours. Tg of the molecular weight of this denaturation 
hydrogenation polymer was 1 70 degrees C in Mn=33,200 and Mw=68,300. (Anhydrous) Maleic-acid 
residue content was 25-mol %. 

[0031] Said denaturation hydrogenation polymer 100 section, the bisphenol A screw (propylene glycol 
glycidyl ether) ether 40 section, the 2-[2-hydroxy-3 and 5-screw (alpha and alpha-dimethylbenzyl) 
phenyl] benzotriazol 5 section, and the 1-benzyl-2-phenylimidazole 0.1 section were dissolved in the 
partially aromatic solvent which consists of the xylene 215 section and the cyclopentanone 54 section, 
and the varnish of a hardenability resin constituent was obtained. 

[0032] Using the die coating machine, coating of the varnish concerned was carried out to the 
polyethylenenaphthalate film (carrier film) with a thickness [ of 300mm angle ] of 40 micrometers, it was 
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dried for 10 minutes at 120 degrees C among nitrogen oven after that, and the dry-with carrier film film 
whose thickness of a resin (equivalent to Plastic solid of hardenability resin constituent) layer is 35 
micrometers was obtained. 

[0033] On the other hand, 0.1% isopropyl alcohol solution of 2~G n-butylamino -4 and 6-dimercapto-s- 
triazine is prepared. Wiring width of face and the distance between wiring in this solution 50 micrometers. 
Conductor thickness is immersed for 1 minute at 25 degrees C in the double-sided copper-clad 
substrate (core material which was made to carry out impregnation of the varnish containing a glass 
filler and a halogen non-** epoxy resin to glass fabrics, and was obtained) with a thickness of 0.8mm 
with which the front face had the inner layer circuit by which micro etching processing was carried out 
formed by 18 micrometers. Subsequently, made it dry in the oven by which the nitrogen purge was 
carried out for 15 minutes at 90 degrees C. the primer layer was made to form, and the inner layer 
substrate was obtained. 

[0034] On the above-mentioned inner layer substrate, the above-mentioned dry-with carrier film film 
was piled up to double-sided copper-clad substrate both sides, as the resin side became the inside. This 
was decompressed to 200Pa using the vacuum laminator equipped with the press plate made of heat- 
resistant rubber up and down as a primary press, and heating sticking by pressure was carried out for 60 
seconds by the temperature of 1 1 0 degrees 0. and pressure 0.5MPa. Subsequently, using the vacuum 
laminator equipped with the press plate made of heat-resistant rubber covered with the metal press 
plate as a secondary press up and down, it decompresses to 200Pa, and for 60 seconds, heating sticking 
by pressure was carried out and the laminating of the Plastic solid of a hardenability resin constituent 
was carried out by the temperature of 140 degrees 0, and I.OMPa. 

[0035] Only the polyethylenenaphthalate film was removed from the substrate to which the laminating of 
the Plastic solid of the above-mentioned hardenability resin constituent was carried out. Ra was 14nm 
when the surface roughness of the Plastic solid of a hardenability resin constituent was evaluated. 
Subsequently, to the Plastic solid front face of the hardenability resin constituent by which the 
laminating was carried out to this substrate, it is 1 as a plating inducer. -(2-aminoethyl)- The water 
solution prepared so that 2-methylimidazoIe might become 0.3% was drawn to the desired circuit pattern 
using ink jet equipment, and the initiator pattern for nonelectrolytic plating was formed in the Plastic 
solid front face. This was left for 60 minutes in 1 70-degree C nitrogen oven, the Plastic solid of a 
hardenability resin constituent was stiffened, the electric insulation layer which is a resin base material 
was formed on the inner layer substrate, and the laminate was obtained. In addition, the initiator pattern 
is formed in the front face of this laminate. The 3rd higher harmonic wave of UV-YAG laser was used 
for a part for the insulating layer of the obtained laminate, the beer hall of an interlayer connection with 
a diameter of 30 rnicrometers was formed, and the multilayer substrate with a beer hall was obtained. 
[0036] Splash immersion was carried but for 10 minutes at the 80-degree 0 water solution which 
adjusted the above-mentioned multilayer substrate with a beer hall as plating pretreatment so that it 
might become the permanganic acid concentration of 60g/l.. and the sodium-hydroxide concentration of 
28g/l., and the front face was oxidized. Subsequently, the substrate was rinsed by carrying out splash 
immersion of the substrate for 1 minute at a cistern, and carrying out splash immersion for 1 minute at 
still more nearly another cistern. Then, after immersing the substrate in the 25-degree 0 water solution 
adjusted so that it might become the hydroxylamine sulfate concentration of 170g/l.. and a BOg [/I. ] 
sulfuric acid for 5 minutes and carrying out neutralization reduction processing to it. rinsing was carried 
out, nitrogen was sprayed and water was removed. 

[0037] It was immersed in 60-degree C Pd salt content plating catalyst solution with which activator 
MAT-1-A (the Kamimura Industries make) adjusted the multilayer substrate after rinsing so that 200ml 
[ // I. ] and activator MAT-1-B (the Kamimura Industries make) might become in 30ml [ I. ] /and a 
sodium hydroxide might become in 1g/l. for 5 minutes for plating catalyst grant. Subsequently, after 
rinsing a substrate by the same approach as **** for catalytic-activityHzing, 18ml [ // I. ] and reducer 
MRD-2-C (the Kamimura Industries make) was immersed in the solution adjusted so that it might 
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become [ I. ] in 60ml /for 5 minutes at 35 degrees C, and reducer MRD-2-A (the Kamimura Industries 
make) carried out reduction processing of the plating catalyst. Thus, when the granularity of the 
outermost insulating-layer front face of the multilayer substrate which the plating catalyst was made to 
adsorb and was obtained was evaluated, Ra of the part into which Ra of the part which drew the pattern 
has not drawn 32nm and a pattern was the almost same Ra value as 29nm. 

[0038] SURUKAPPU PRX-1-A (the Kamimura Industries make) the obtained multilayer substrate In this 
way, 150ml/l. SURUKAPPU PRX-1-B (the Kamimura Industries make) blowing air into the 25-degree C 
nonelectrolytic plating liquid adjusted so that 100ml [ // I. ] and SURUKAPPU PRX-1-C (the Kamimura 
Industries make) might become [ I. ] in 20ml / It was immersed for 15 minutes, nonelectrolytic plating 
processing was carried out, it rinsed like ****, and the multilayer substrate with which the metal pattern 
was formed in the shape of [ desired ] a pattern was obtained. SURUKAPPU ELC-SP-A (the Kamimura 
Industries make) in order to increase the thickness of a metal pattern Subsequently, 80ml/l. 
SURUKAPPU ELC-SP-B (the Kamimura Industries make) 20ml/l. SURUKAPPU ELC-SP-C (the 
Kamimura Industries make) BOml/l. The metal was further piled up in the shape of [ which was immersed 
for 5 hours and formed in the point with a nonelectrolytic plating processing almsgiving thickness of 18 
micrometers ] a metal pattern, blowing air into the 60-degree C high-speed nonelectrolytic plating liquid 
adjusted so that SURUKAPPU ELC-SP-D (the Kamimura Industries make) might become [ I. ] in 20ml /. 
Furthermore, it rinsed like **** and the multilayer substrate with which the metal pattern was formed in 
the shape of [ desired ] a pattern was obtained. Subsequently, it dried to the inhibited de-rusting 
solution adjusted so that AT-21 (the Kamimura Industries make) might become [ I. ] in 10ml /, and 25 
degrees C of rustproofing were performed to it, after being immersed for 1 minute and rinsing by the still 
more nearly same approach as ****. 

[0039] The multilayered circuit board which has the metal pattern which left the multilayer substrate 
with which this rustproofing was performed for 30 minutes, heat-treated it at 170 degrees C in the oven 
of nitrogen-gas-atmosphere mind, and was formed by said non-electrolytic copper plating to both sides 
was obtained. Ra was 31 nm when the granularity of the electric insulation layer (resin base material) 
front face of a part without the pattern of the obtained multilayered circuit board was evaluated. 
Assessment of the patterning nature of the obtained multilayered circuit board and assessment of 
plating adhesion were performed. An assessment result is shown in a table 1. 

[0040] Example 21 -(2-aminoethyl)- AEROJILRY200 [ 15-section ] (product made from Japanese 
Aerosil, Inc.) was added in order to give thixotropy nature to the water-solution 100 section adjusted so 
that 2-methylimidazole might become 0.3%, and the distributed solution which carried out mixed 
distribution with the peripheral speed of lOm/second using the dissolver was adjusted. 1 of an example 
1 -(2-aminoethyl)- It replaced with the water solution adjusted so that 2-methylimidazole might become 
0.3%. and carried out like the example 1 except having changed into screen-stencil equipment the 
equipment used in order to draw to an initiator pattern using this distributed solution. When the 
granularity of the outermost insulating-layer front face after carrying out plating pretreatment was 
evaluated, Ra of the part which is not printing 58nm of Ra of the part which printed the initiator pattern 
was the almost same Ra value as 32nm. Ra was 33nm when the granularity on the front face of an 
insulating layer of a part without the pattern of the obtained multilayered circuit board was evaluated. 
The assessment result of the pattern adhesion of the obtained multilayered circuit board and patterning 
nature is shown in a table 1. 

[0041] except not carrying out permanganic acid processing in the example of comparison 1 example 1. 
it was alike like the example 1, it carried out, and the multilayered circuit board was obtained. When the 
granularity of the outermost insulating-layer front face after carrying out plating pretreatment was 
evaluated, Ra of the part into which Ra of the part which has drawn the pattern has not drawn 31 nm 
and a pattern was 26nm. Ra was 31 nm when the granularity on the front face of an insulating layer of a 
part without the pattern of the obtained multilayered circuit board was evaluated. The assessment result 
of the pattern adhesion of the obtained multilayered circuit board and patterning nature is shown in a 
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table 1. 
[0042] 
[A table 1] 



(a 1 ) 
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B. 


o 






A 



[0043] When the initiator pattern which consists of a plating inducer was formed in the hardenability 
resin Plastic solid front face before hardening from the above result, it turned out that the adhesion 
which was excellent in the resin base material front face after hardening compared with the case where 
an initiator pattern is formed is acquired. Especially the partial galvanizing method of this invention does 
not need to roughen a resin base material front face, and the small resin member of the surface 
roughness of the resin base material in an interface with a metal pattern is obtained. For this reason, it 
is suitable also for manufacture of the circuit board the problem of using the roughened resin base 
material is indicated to be. 



[Translation done.] 
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iimzWL'&-tn\t^< . msj&^jI^i 0^2 5 ot:, m 

^b<tt20~l 80t:T\ BtFB^;5^*a# 0. 5 ~ 6 0 

[0 0 2 5] (XSC) ^ZlTtt, XgB^STffSn 
fc«flg*«±{C * -5 -f X ->X- ^ /1 3^ - >±{C»I®«P86 

^^#^®(®Offimbil.icfcmSI*ff c>o 

a7C«!l!tt5t;^CS^S^b^«!)T*S. ^JStLT«, P 
d. Pt, Au, Ag. Ir, Os> Ru. Sn, Z 

P d T 5 >lgft^BgK>'-^ ^ '^7 A , iS^b/-^ 7 •:7 A 
3!)t^tfe.n^. tt^#^<l:Mi«©ffitt{b®*fe<bLT 

;uA;^ct*co=fir^^i«tco. o o i ~ i oma%©iiST 
^JS^&a7cbTM«*ffittfb-rs*^6^j: 

mtmm $ -f :^ vx- ^ /n- - i. ^as^ 

40 [0 0 2 6] Z<n^o\z\^TmmmM<D^~i^:^-9n 

^-y±.\z^mt^ntzmm^'ri^h. c)t,iT*s«»«& 

UTli, :;^#'J>K7>^:X'^ 
AXtt;*M'J>g!, *Sl{bl!^T>^:X"5A^b H^i^ 

^MU >S^:^ h 'J '5'ASra7cS"Jfr-S)«l«»x<;/^;i.- 
50 mm~y^)V-it^^Bii)':>^m. mMM/^y-yOJ^tb-o 
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(6) 

9 

[0 0 2 7] Mmmtb^^^t7^^> mmm^mmiz^m 
-f>tii£^m'^^rmmm^i^ 5 0-35 or, tu^v 

<tt8 0~2 5 0*CT\ 0. 1~ 1 0B$Pb1, »^L<ti lo 

0. i~5ii#ra. isammm-t^co-fym^iy^'^ (xs 
D) . z(Dt^. ^m^prju^yfiif^yfm^-^xnm 

[0 0 2 8] ±m<Dj:otixm^mx. mm&^^mt 

[0 0 2 9] 

(1) ^'f-m (Mw. Mn) 

hi^57^- (GPC) iZ^^-^^}7.9-U>mMmtV' 

(3) (Tg) 
(DSCfe) ICjzDJIteDt. 

(4) «Si*ffi<Dft$ 

mi^mtimWim. (Digital Instrumen 
t is. Nanoscope 3 a) ICT S i 40 
W^;'3>5^^/^'- (A*:^^^|gc=2 ON/m, 1 2 5 
urn) S^§efflL:*cm4'^-;/t!>i^^-KT«jS¥l^ffiS 
R a^rffi^UTW^BLfc. R aaj I S B 0 6 0 1 
^fe ^ $ T * -5 . 

(5) ?g«tt(DW« 

JIS C 5012 8. 5tCSJi)Si?>o€r^3iftt© 

mnmme 5%(Dmm%\z2 4mmnm.Lrz'^. j i s 

C 5 0 1 2 8. 5(Cipi;Tse)o#^«i40lSi^2r 



JO 

*m^^n^h(D^yf$:tvrzo 
(6) ;i^-x>ytt«)l¥ffi 

5 0*©E«lA-^->^j^figb. 5 o**u^-fnfcj^;t* 

[0 0 3 0] Il]!fg^j 1 

8-X^)l-T-hyi-i70 [4. 4. 0. l2. 5. i 
7. 10] - Ha';^)- 3 -X>€:glSS-&U. 'A^^X:^ 

mmmKm^m\ is^i^^-ts (Mn) =31. 20 

0. mm^i^^^FM (Mw) =55, 800. Tg-=m 

^<t;*tt9 9%&.±x&-orzo mntzA-^t^i 0 0 

SB, *S5iCT^-f >^4 0SB&y^v^'5;l'A-*=^^>'K5 

gp^ t ->'*^;i.^>-t*>2 5 0gB{;:?g^L.. 14 0'CT' 

osp©-rvyneji/7;i'Zi-;i/cfJca€', 
*^{ba^^^i 0 o'CT'2 o^K»S$fc<tLfco c:® 

^14*^<k«^<*:®5i'-?*«M n=33. 200. Mw 
= 6 8, 3 0 OTTgtil 7 O'CTdbo;^. («^*) 

i^-f >i?^»-&*-^«2 5^;i'%-e*'pfc, 

[0 0 3 1] mlt2^tt**{ka^#: 1 0 OgE. t*7.7x 

y-;i.Ab*7> (:^Dt!^>i^'Ja-;wi^u vv;Px-5^ 

)V) X-7-)V4 0^. 2- [2-t:Ha4^->-3, 5- 

t*x (a, a-i^y5^;i/-^>v;W 7xx;H '^>yh 
u T ^/-;^ 5 gURt;^' 1 - ^ > i?;!'- 2 - 7 X :^;i/-f = y 
>/-;uo. ise*. ^'>u>2 1 sHPStXvi^D'O^ 
y > 5 4si5*^e>^«JS^^?f'jtc^«?$-e-T, mimmm 

[0 0 3 2] ^-T :3 -^'-i&ffli^T. 3 

0 Omm^CDj*^ 4 0 m m®AHUx5^ 7 ^ U— h 

:t-y>'p. 1 2 o^Ti o^m^mv. mm mit\t 
mmu^!^o:>^mmzmM) m(Dm^*^3 5 iim(D^^ 

[0 0 3 3]—;^. 2-v-n-::^5^;i'75y-4, 6 
-v^;P;^yh- s - h'J7v>®0. l%'fV7'at! 

FB^IE^*i5 0 Mm. 1 8 umX^mt^-?< ^ 

PXy 5^>^«ia$n;rcl^glHl8S<£:}gfig$n;fc0$ 0 . 

^•^X4?+ S'Mllg^r'^W-r ^ 9 XX Sr;^ 7 7> i7 p 7. IC-^ 
aS-&T#e,n;tn7«) S:2 5*C-C15i-F»1SjSb. 
tiT9 o'CTi 5 5}-^l. g^itife$n^:t-::^>4'TS; 

[0 0 3 4] ml)di«i*3Sa«-t(::, ml^o=<^r U 77^ 
A # # h* 7 7 , «l!iS*^rt (BiJ t ^ J: 5 
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// 

2 0 0 P atrj^EELT, 1 0 

"C, ]£-n^. 5MP aT6 0&tBliD,fim«Lfc. 

2 0 0 P afCi^lEtT. fiSl 4 Ot:, 1. OMPaT 

[0 0 3 5] HffizBcD?f{L14fiSS§»fieii3®EgJ^fls:>&««$ 

Lfci:C:-5> Ra«l 4nmT*o/t. :;^:tiTC®S« 

->^m^Vrc. Cltl^ 1 7 0'COg^:t-y>4'lC6 

T, mmm^mzo t^. ;io?«s«w«ffitc«. -fx-> 
x-5'/"?^->*ijg^$nTi^-5, ftenfeas^w, 

[0 0 3 6] )i>-D^mmmtvx, ±Ke®H7*-;i'0 

fco ^liT«g?t KP + >';U75>igSl 7 0 g/U -7 

h;v, Bg^8 0 g/'j <;/ h)UztA^^o\zmm\^rz2 5 
[0 0 3 7] fe-D#fti!j«##<Dfc86. M^(D^mmm. 

5r7i7^'^-^MAT- 1 -A (±ftXll«c^^aSJ) 
*t2 0 Om 1 /"J y h;K Ti^^/^— ^'MAT- 1 -B 

(±t=rxi8t*^#ttM) 7j^-3 om 1 / 'J -7 h;u. *K<b 

*C<DPd:^-^**o^Mj«jg}^(I55i-raS?8L/i. 

fctt. I/T^a-iJ— MRD- 2 -A (±^^mt*S#^l: 
IS) *n 8m 1 /U -y hiW. l^x^— tJ— MRD- 2 - 
C (±WI^*l5iC^ttM) Ti^e Om 1 / U <7 VMZt^^ 

^o\zmm\^tzmm\zzbx.-G. s^j-na, «Sib. feo 

m, /1^'->^fi6HbTti;'iVig85^®R a«2 9 nm 



(7) 

/-? 

(It^rabR aiiT'feo/t. 
[0 0 3 8] bTften^c^lSte^:. T.;!':*;-;/^ 
PRX-l-A (±WX||»iC^aSa) dUSOml/ 
U>;/h;W. X^PA-yT'PRX-l-B (±*tl^1*^^ 
aS) ;^in 0 Om 1 /U h;U. 7>;i.;^3 <;/7'P RX- 1 
-C (±^>ri^t*S;#i±tS!) -6^2 Om 1 / U >;/ h;i^ic;^£ 

^iio\zm&hTzz ^x:(DmmMtb'3'^m\z^%^^^ 

5zBtltH«{c*^LT, ff\mon'Sf-ymz^m.n'5>-y 

7.;W;^-y:/ELC-SP-A ■(±w 
X||)»iC#a») 7i^8 Om 1 /U h;i/« x;P;*3-y7'E 
LC-SP-B (±ttX«»S;^aS) /O^*20ml/'J 
•yhJP, X;t';^>>7'ELC-S P-C (±ftXllt*^^ 
a® 55^8 Om 1 /'J >;/ h;K >y T'E L C - S P 

-D (±+tX|g»5$^aS) 75^*2 Om 1 /U -y 
^J;5(CiiSLfc6 O-CCOffiii^^fPfeo^j^lcam?: 

AT- 2 1 (±ttX^»iC^a$5!) *nOinl/'J 
•y h;l'tC^SJ:5ia«gL;tlfeil^^{C2 5*C. 1 4J-M« 

[0 0 3 9] z.(D^^9m.i)m-^ntz^mmwi^. 
mmn.<D:t--:fy'^\zxi 7 o'c-es o^rstkmvx^ 
i}um^mvTmw.MmMmtb o ^ j; 0 j^bk^ nfc^s 

mW Sffi«a$^i¥ffibfci^5R a«3 1 nmTS) 

[0 0 4 0] mmm 2 

1- (2-75yx^;i/) - 2 -/5^;i/-f 5:$'*>/-;w*t 

0. 3%lC^t^<fc5lCiiSbfc*^fSl 0 OgPlC. 5=-^ 
y hDt:-tt*#-^-r-5BWTAERO J I LRY2 0 
0 (B*7XPvjl/t*^^aS) ^IS^^jUnUT, X 

b/i. HM^SJ 1 « 1 - ( 2 - 7 5 / X5^ 
)V) -2-;*^;l/-f 5y>/-;U36^0. 3%{i34Sio{C 

X- ^' /-^ - > ffiHT ?> it i* ffl t i -5 SS X i7 U - 

^mrnvtzt::^. -vx-^/i:$'->^&TOJLfcgB 
5i-(DR a«5 8 nm, LT/d:t,igP5}-©R a 3 2 n 

50, <o/-^^^->f)m^^m^o)mmmmm<Dm-^^mmLftt 



4$ €32003-253455 (P2003-253455A) 



(8) 



13 

-r. 

[0 0 4 1] \tWLm 1 

— >5:}aBLT35-5g|5^i'©R a«3 1 nm. /I^' — >S:* 

(a 



$5:i¥fiBU:fet^^R a«3 1 nmTabo;t. #e)ti;/t 

ig*$r« 1 \Z7^-t, 
[0 0 4 2] 
[SI] 



1) 













O 






O 









[0 0 4 3] ei.±<oiS*A^6. i@!{tHff©ia<btt«flgfigfl^ 



